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inabaUaUnnrequirementainPS-Z. 
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ThepurpoaenfPerformanneSpenifioaUnnZ(PS-Z)kstneabab|kshtheinitia|podormannerequirementafor 

evaluaUng dhe a000ptabUUy nfa H[1 CEMS. Sunh app|icaUnna may indude. (1)  inatrument, methnd nr 

prncodurenaUbraUnn.and(2)eva|uaUnnnrnerU5oaUnnforinitia|aooepbanne. 

1.1.1 	App|hcathon 

Thks apenifioaUnn is foreva|uaUng the aooepbabi|Kynfa HC| CEMS at th* Ume ofinaba|laUnn and duhng 

poriodioquaUty aaaunanoe nhenks. PS-Z appUes to ynu ifynu will bo uaing a H[] CEMS tn demnnatrahe 

The HC1 CEK4S muat bo napab|e ofmeaauring H[] oonoenbaUnna in the unUo nfthe app|kmb|e abandard 

Ifynur H[] CEMS is napab|e ofrepnrbng dhe H{X onnoontraUnn in dhe unUo nfdhe oxisUng rogulaUnn, nn 

additinna| monUohng ks noneaaary. |fynur HQ CEK4S dnea nnt repnrt nnnoentraUnna, in the unUo nfthe 

PS-Znnvershwobasictnpkm:(1)dheinatrumentrequinamentaforanH[]CEMSand(2)dhen*quirementa 

thaieaohH[]CEMSmuatmeotduringdheporformanneaponifioaUnnheat. 

TheHQCEMSmmdbe able to accurately report concentrations ofHQinstack effluent.|tmay do so by 

extracUngarepreaenbdiveaamp|e(padhnrpointsampUngmaybouaedifthoaamp|oiunepreaonbdive)nf 

abaokeffluentand ana|yzing the eff|uentto provide an nutputprnportinna| tn tho HC| connenbaUnn. The 

CEK4Snpenatingrange(zerntnapan)ahnu|denonmpaaathereaponaeoftheHQCEMSforaUexpented 

HQnonnentratinns. inn|uding theappUoab|oemiaainn Umit. Tho CEMS musthaveaayatem reapnnae 

timethaiia|osathannrequa|tobmuminuhea.RnaUy.theinstrumentnrnponaiormuatboab|etnpodorm 

dai|ynaUbnaUnndriftteata.quader|ynaUbnaUnnennrheata.andannua|aoouraoyteata. 
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1.2.2 	PerNornnanoeSpoo|fioat|onTest 

The purpnae nf the porfonnanoo apooifioaUnn b*st is tn eabab|ksh the aoouraoy, preciainn, bias, and 

ayahem reapnnae Ume nfdhe HQ CEK4S. SponUioaUy, the foUnwing wiU bo eitherteahed or dnoumenhed as 

partnftheporfnnnanneaponUioaUnnheatrequirementaUab*dinSenbona3.Oand4.0nfthiadnoument:(1) 

daia reonrderana|e. (2)  dai|ynaUbnaUnn drift. (3)  inataUaUnn and meaaunoment|noaUnn. (4)  oaUbnaUnn 

drift test. (5)  naUbnaUnn errnr teat. (0)  ayahem reaponae time. (7)  atnaU5oaUnn teat. (8)  aoounaoy 

dehenninaUnn. 

1.3 VVHAT ARETHE|NSTALLATION4kNDPRE-PERFORMANCESPEC1F|CATION TEST 
REQU|FkEKAENTS? 

The aampUng looaUnn ofdhe H[] CEPWS ahnu|d be dnwnstream nfaU poUuUnn nnnbn| equipment ai a 

poaitinn whene the HQ nonnentraUnn ia diredly repreaenbative nr nan bo nnrreoted an aa tn be 

repreaentaUve of tnta| emisaiona hnm the ataUonary aounce. |t is reonmmended thai the aamp|ing 

|ooatinnboai|eaatbwnequiva|ontdiamoteradnwnatneamnftheneanoatnontrn|devioea.pointnfpn||uUon 

genonaUnn, bond, orntherpnintaiwhioh a nhange in poUutantnnnnentnatinn nrDow diaturbanne may 

noour. The sampUng |ooaUnn is a|an rennmmended tn be ai |eaat a ha|fequiva|entdiameter upatneam 

hnm the exhauatornontno| devioe. The equiva|entdiameher ia na|ou|aied aoonrding 40 CFR Part00. 

AppondixA. Methnd 1.Sentinn2.1 1  

EKherpointmpath samplingmay be used.Fmpoint sampUng themeasurement point should be no less 

than 1.0 meterhnm the ataok nrduntwaU nr |noahad nverthe oentroida| areo nfthe abaok orduot ornaa 

aenUnn. FnrapadhaampUngCEMStheefh*nUvemeaaunomontpadhahou|dbo(1)kota||ywithinthoinnor 

area bnunded by a Uno 1.0 meb*r hnm the abaok nr duot waU. nr (2)  have ai leaat 70 pornent nf the padh 

withintheinnorbOponcentnftheataokdiamehernrduotnrnaaaentinn.nr(3)bonenbaUy|ooahednverany 

TheaamplecnUentionandinatrumonbdanalyzerporbnnaofynurHC|CEMSmaybelooab*danydiabanoe 

hnm the aampUng pnint prnvid*d the banamisaion efficienoy hnm the aampUng point tn the aamp|e 

nnUenbnn pnintoan bodetenninod and meetathe nhhehanudined haherin thia porfnnnanoeaponUioatinn. 

|t is alsm renmmended that the aampling probe hnthm HQ CEMS bo located ai pnintwithnut 

abaU5oaUnn(senUnn3.1.5). 
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1.3.2 ReferonooKAethmdKAeaauronnantLooaton 

Ynu muataelent aa appropriab*, an aooeaaib|e reforenno medhod (RM)  meaaunoment pnintai|eaathwn 

equiva|nntdiamob*rs dnwnatream hnm tho neareatnnnbn| device, the pointnfpnUutantgenoraUnn. or 

ntherpointaiwhioh a nhango in the poUutantoonnentnaUnn nremiaainn nahe may000ur. and ai |easta 

half equiva|ent diameher upatream hnm the effluent exhauat nr nnnbn| devioe. VVhen poUutant 

nnnnentnaUnn changeaare due an|o|yto di|uent|eakage (e.g., airheaier|eakagea)and poUutantaand 

di|uenta are aimu|tanenua|y meaaured ai tho aame |ooaUnn, a ha|fdiameter may bo uaed in Ueu nfbmn 

equivalent diamohem. The CEMS and RM |noaUnna noed not bo the aame. If dynamin apiking is 

emp|oyed tn deb*nnino the ayab*m aoouraoy, bias, and prenisinn, the apiking nfthe naUbraUnn gaa muat 

enonmpaaatheaampUngayahemnfdhoHCLCEMS. 

1.3.2.1 	Referonoo MathodTravormePm|nts 

Selenttraverae points dhaiasauna aoquisitinn ofropreaenbaUve aamplea nverdhe abank nrduni nnoaa-

aention. Theninhnumrequh*mentsanoaandlowa: EababUaha1neaaurementUne"thaipasaeathrough 

thenentnoida|areaandinthedin*otionnfanyexpectedabaiUicaUnn. |fthiaUneinhednreawiththeCEMS 

meaaurementa, diap|aoo the |ine up tn 30 nm (12 inj (nr 5 peroentnfthe equiva|entdiamehernfthe nrnaa 

aentinn. whioheveria |oaa)hnm thenontrnida|anaa. Looahe thnaetnaverao pointaai 10.7. 50.0. and 83.3 

pornontofthemoaaunament|ino. |fthemeasurementUnoia|nngerthan2.4metera(7.8ft)andpoUutant 

atnaU5oaUnn ia nntexponhed. the three tnaverse pninta may be |ncaied nn the Uno atO.4. 1.2. and 2.0 

meterahnmtheataoknrduotwaU. Thianptinnmuatnntbouaedafterwetanrubboranraipointawhere 

bwnatreamawithdifforentpnUutantnnnnentnaUnnaanonnmbinod. 

Other baveme points may bo aelented, pmvided that they nan bo ahown tn the aatiafaotion nfthe 

Adminisbatnr tn prnvide a reproaentaUve aamp|e over the abank nr duot nrnaa aenUnn. Cnnduot aU 

noneaaary RK4 teata within 3 nm (1.2 in.) nf the baverae pninta, but no n|oaer than 3 nm (1.2 in.) tn the 

abaoknrduotwaU. 

CaUbrat|onDrKt: ThedifferencointheCEPWSnutputreadingafnomtheeabab|kuhodreforenneva|ueafter 

Ca|Ubration Error: The mean dUforenne bohween the onnnentraUon hndicab*d by the CEPWS and the 

knnwn nonnentraUnn genorab*d bya oa|ibnaUnn anuroe aidhree levek» when the enUna CEK4S, induding 

theaampUng inherfaoe isoha||enged. ACE heatis porfnnned tn dnoumenttheaoouraoyand UnoarKynf 

theCEMSnvertheenUremeaaurementnange. 

101 



R5-2014-0104710000584 

1.3.2 ReferonooKAethmdKAeaauronnantLooaton 

Ynu muataelent aa appropriab*, an aooeaaib|e reforenno medhod (RM)  meaaunoment pnintai|eaathwn 

equiva|nntdiamob*rs dnwnatream hnm tho neareatnnnbn| device, the pointnfpnUutantgenoraUnn. or 

ntherpointaiwhioh a nhango in the poUutantoonnentnaUnn nremiaainn nahe may000ur. and ai |easta 

half equiva|ent diameher upatream hnm the effluent exhauat nr nnnbn| devioe. VVhen poUutant 

nnnnentnaUnn changeaare due an|o|yto di|uent|eakage (e.g., airheaier|eakagea)and poUutantaand 

di|uenta are aimu|tanenua|y meaaured ai tho aame |ooaUnn, a ha|fdiameter may bo uaed in Ueu nfbmn 

equivalent diamohem. The CEMS and RM |noaUnna noed not bo the aame. If dynamin apiking is 

emp|oyed tn deb*nnino the ayab*m aoouraoy, bias, and prenisinn, the apiking nfthe naUbraUnn gaa muat 

enonmpaaatheaampUngayahemnfdhoHCLCEMS. 

1.3.2.1 	Referonoo MathodTravormePm|nts 

Selenttraverae points dhaiasauna aoquisitinn ofropreaenbaUve aamplea nverdhe abank nrduni nnoaa-

aention. Theninhnumrequh*mentsanoaandlowa: EababUaha1neaaurementUne"thaipasaeathrough 

thenentnoida|areaandinthedin*otionnfanyexpectedabaiUicaUnn. |fthiaUneinhednreawiththeCEMS 

meaaurementa, diap|aoo the |ine up tn 30 nm (12 inj (nr 5 peroentnfthe equiva|entdiamehernfthe nrnaa 

aentinn. whioheveria |oaa)hnm thenontrnida|anaa. Looahe thnaetnaverao pointaai 10.7. 50.0. and 83.3 

pornontofthemoaaunament|ino. |fthemeasurementUnoia|nngerthan2.4metera(7.8ft)andpoUutant 

atnaU5oaUnn ia nntexponhed. the three tnaverse pninta may be |ncaied nn the Uno atO.4. 1.2. and 2.0 

meterahnmtheataoknrduotwaU. Thianptinnmuatnntbouaedafterwetanrubboranraipointawhere 

bwnatreamawithdifforentpnUutantnnnnentnaUnnaanonnmbinod. 

Other baveme points may bo aelented, pmvided that they nan bo ahown tn the aatiafaotion nfthe 

Adminisbatnr tn prnvide a reproaentaUve aamp|e over the abank nr duot nrnaa aenUnn. Cnnduot aU 

noneaaary RK4 teata within 3 nm (1.2 in.) nf the baverae pninta, but no n|oaer than 3 nm (1.2 in.) tn the 

abaoknrduotwaU. 

CaUbrat|onDrKt: ThedifferencointheCEPWSnutputreadingafnomtheeabab|kuhodreforenneva|ueafter 

Ca|Ubration Error: The mean dUforenne bohween the onnnentraUon hndicab*d by the CEPWS and the 

knnwn nonnentraUnn genorab*d bya oa|ibnaUnn anuroe aidhree levek» when the enUna CEK4S, induding 

theaampUng inherfaoe isoha||enged. ACE heatis porfnnned tn dnoumenttheaoouraoyand UnoarKynf 

theCEMSnvertheenUremeaaurementnange. 

101 



R5-2014-0104710000584 

Controhda| Aroa: means a nnnoentric area thad is genmetricaUyaimi|artn the abaoknrduotnrnaa aenUnn 

andianngreab*rdhan1 pornentnfdheabaoknrduotnrnaa-aeoUnna|area. 

ContnummaEnnissh»nMonitoringSystann:meanathekota|equipmentrequiredfnrthedebenninaUnnnf 

agosonnnenbaUnnnremisainnrab*. Theaamp|oinherfaxx*.pnUutantana|yzer,di|uentanalyzer,anddaba 

Corrolatbwn Coeffic|ent: dehenninoa the extentnfa Unoar relaUnnahip bohween hwn 5e|da nvera gkmn 

Data Recorder: The portion ofthe CEMS thai provides a rennrd nfanalyzoroutput, flaga which indkmhe 

normal operation, and flags indicating abnormal nporaUnn. ThedabarennrdermayrennrdndherporUnont 

DUuantAnmkusr:meanadhaiporbnnnfdheCEMSthaiaenaeadhedUuentgaa(i.e.OJandgenondeaan 

nutputprnporUnna|tnthegaannnnenbaUnn. 

Dynann|o Sp|k|n0: a prooedure uaed tn dooumentthe aoounaoy, pn*nksinn, and biaa nfthe mnnUnhng 

ayab*mbyquanUbative|yapikinganerUfiedgaaintnthepnUutantgaaatream. 

High-levo| drift: meanatheabsn|uhedUforonne bohweena high-leve| naUbraUnn gaaandthe mnnUnr 

reapnnae.inunUonftheappUoab|eabandard. 

hnmdheloweatnnnnentraUnntndhehigheaL 

L]near Regresshmm: a medhndnlogyuaed tn5nd afonnuka thainan bo uaed tn rekahe hwn vahablea thai 

Path Sampling CEMS: A CEMS that samples the source effluent along a path greater than1Opornentnf 
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PoUutontAnmkmer: meana dhai portion nfdhe CEMS thaiaenaea dhe poUubant gaa and genorab*a an 

nutputprnporUnna|tnthegaannnnenbaUnn. 

Rebathne Auuurooy (RA):  meana tho abanlub* mean dUfnnanoe bohweon the gaa nnnnontraUon nr 

emisainn rab* deb*nninod bythe CEMS and theva|ue dntennkned bythe Referenoe K4othod (RM),  p|us 

the2.5peroentennrnnn5dennenneffioientnfaaeheanfheata.dividedbythemeannftheRMheatanrthe 

ResponsoThne: ThnUmeinherva|behweentheabartofaab*pnhangeintheayab*minputandwhenthe 

Sannp|e |nterface: The porUnn nfthe CEMS uaed fornno nr mnne nfthe fo|lowing: aamp|e aoquhsitinn, 

sample transport, sample conditioning, or protectionnfthemnnUorhnmtheeffentsnfatao gaa. 

Sh~xe: TherahenfnhangenfYrekaUvetnthenhangeinX. 

StratUhcat|on: meana the ohange in effluent onnnentraUnn in a duot. nver Ume when nnmpahng a 

Zorodrift meanatheabanlub*dUferennebohweenahigh4eve|naUbraUnngaaandthemnnitorreaponae. 

7 



R5-2014-0104710000584 

PoUutontAnmkmer: meana dhai portion nfdhe CEMS thaiaenaea dhe poUubant gaa and genorab*a an 

nutputprnporUnna|tnthegaannnnenbaUnn. 

Rebathne Auuurooy (RA):  meana tho abanlub* mean dUfnnanoe bohweon the gaa nnnnontraUon nr 

emisainn rab* deb*nninod bythe CEMS and theva|ue dntennkned bythe Referenoe K4othod (RM),  p|us 

the2.5peroentennrnnn5dennenneffioientnfaaeheanfheata.dividedbythemeannftheRMheatanrthe 

ResponsoThne: ThnUmeinherva|behweentheabartofaab*pnhangeintheayab*minputandwhenthe 

Sannp|e |nterface: The porUnn nfthe CEMS uaed fornno nr mnne nfthe fo|lowing: aamp|e aoquhsitinn, 

sample transport, sample conditioning, or protectionnfthemnnUorhnmtheeffentsnfatao gaa. 

Sh~xe: TherahenfnhangenfYrekaUvetnthenhangeinX. 

StratUhcat|on: meana the ohange in effluent onnnentraUnn in a duot. nver Ume when nnmpahng a 

Zorodrift meanatheabanlub*dUferennebohweenahigh4eve|naUbraUnngaaandthemnnitorreaponae. 

7 



R5-2014-0104710000584 

Penple uaing PS-Z may bo expoaed to hazardnua mab*ha|, nponaUona| hazarda, and hazardnus eito 

nnnditinna. PS-ZdneanotaddresaaUtheaafob/isaueaaaanciahedwithitauso. |iisynurr*aponaibi|itytn 

enaune the safotynfporanna uaing PS-Z. Some he|pfu| roforennea may inn|ude the CEMS manua|. the 

1 	Sonnp|e Extraot|on Systenn: Thia pnrUnn ofdhe CEK4S muat proaent a aamp|e nfanuroe 

eff|uenttntheaampUngmndu|ethaiiudireoUynepreaenbativenroanboonnnctedanaatnbe 

2. PressuweRegubathon Modu|e: Thepresaunan*gulaUnnmodu|eksdeaignedtnnemnvebnth 

fn*e parbnuhab*a and waher-so|ub|e aernanls hnm the gaa atream phnrtn analyaa by tho 

aampUng mndu|e. Thia mndu|e a|an prnvidea a aamp|e gaa tn the ana|yzeraia nnnatant 

3. 4knahes|snnodu|e: TheporUnnnftheCEMSthaiquanUbateaabaokgaannnnenbaUnnanfHQ. 

4( DUuontModu|e: ThkspnrUnnnftheCEMSquanUfieaabaokgaanonnentraUunacfnxygennr 

nnncentraUnnnfaUmeaauredanalyb*a. 

/I Systenn ControUer This pnrUnn cfthe CEPWS providea onnbn| nfthe analyzer, aamp|e 

8 Data r000rder: YnurHQ CEMS muatboab|etn n*nnrd HQnnnnenbaUnnaand inatrument 

2.2.2 Equ|Pnnant Speoifioatons 

The CE[WS daba reoorder nutput nange muat knn|udo zoro and a hkJh-leve| va|uo. The nange nfthe data 

renorderand the meaaurement nange ofthe HQ CEMS viU be dnoumenb*d. The high4eve| va|ue is 

nhnaenbytheanuroenwnornrnponahnrandiade5nodaafoUnwa: 
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Fnran H{] CEMS inabaUed to meaaune onnbn||ed emiaaiona nremisainna thaiane in nnmpUonnewith an 

applicable regulation, the high-level valueahnu|d beaileaat 1.5Umeadheemisaionabandard leve|and 

ennnmpaaadheH[]nnnnentraUnnlevelsexpodedbytheprnoeaa. 

2.3 VVHAT REGENTSANDSTANDAROSDO|NEED? 

2.3.1 ReferonooGaaes.GaaCo||s.orOpdoa|F|borm 

SeeTable1forreforennegaannnnentraUnnrangea. 
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3.0 PERFORMANCEEVALUAT|ON PROCEOURES4kNDREP0RTING 

3.1 VVHAT|STHEPWRPOSEOFTHEPERFORMANCESPBC1RCATION TESTS4kNDVVHAT|S 
RBQU|FkEDTOPERFORKATHETESTS? 

The purpoae nfdhe porfonnanoe apeoifioaUnn b*ats is tn deb*nnino the aoouraoy, precisinn, biaa, and 

3.1.1 	ProtastProparat|mn 

Priortn the abartofynur initial porkormanno aponifioaUnn b*ats, ynu muat bo auna dhai the HQ CE[WS ks 

inaba||ed aoonrding tnthe apocifinaUnna kaid nutin thisdnoument. AfterinabaUing the HQ CEMS, itku 

reonmmended ynu uae the CEMS fnra pohnd ofbme to fami|iahzo ynuraelfwith ita nponaUon. |t ia a|an 

reonmmendthaiynuoonduotdai|ynheokanfthezornandhigh-|eve|drift.00nduotanaUbnaUnnennrhaat. 

and conduct a calibration drift check to verify that theinstmment is functioningpmperly.Whenyou are 

nnnfident thai dhe inatrument is porfonning aaUafaoboh|y it is Ume tn prepano for the podormanne 

apocifioaUnnb*ats. 

3.1.2 DataReoorderSoa|eCheok 

ThenengenfthedabaronordoranddhemeasunementnangenftheH[]CE[WSw0bednoumenb*d. The 

CEMS oporaUng rango (zmno tn apan)  and the nange nfthe daba reonrdershou|d enonmpaaa bodh the 

reapnnaen[theHC|CEMSfnraUexponb*dHQnnnnentnaUnnaandtheapp|kmb|eemiaainnUmiL 

TheHCLCEMSmustperfonnaoaUbraUnnnhonkaileastonneperday. CerU5edgaaeamuatbouaedtn 

3.1,4 |nsta|lathonandMeaaurennantLooatonCheok 

TheinabaUabnn|noaUnnnftheHCLCEMSmuatadhenetnaentnn1.31nfthisdnoument. |nadditinn.the 

looabnnnfanyn*h*rennemedhndb*aUngmuatadheretnaenUnn1.3.2nfthiadnoumenL 

3.1.5 Stratifioat|onTest 

ThestraUficaUnn b*stmuatboonnduob*dwhen thefao|ityisnporaUng duhng norma|nperaUnn. The 

purpoao nfthks heat is tn verify thai exoeaa abaiUioaUnn nfthe target poUutant dnea nnt exiat a the 

TndebanninewhedhereffluentatraU5oaUnnoxists.adua|prnboayab*mahnu|dbouaedtndeb*nninothe 
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looab*d aidhe abaoknrduotoenbnkj. is uaed aa a abdionary n*h*renno pninttn indicab* nhange in the 

efDuentonnnenbaUnnovnrUme. TheaennndprnboiauandforaampUngaithetraveraepnintaapooified 

in Method1. Thebaverse points are sampled for fimminutes ateach point.Youmay test for 

atraUficaUnnaitheHQCEMSaampUngpnintbyuaingeithnrvelooityb*atsaadoanrbedinK4odhnd2 1/ .HC| 

nnnoentraUnna uaing PWethnda 28 nr20A. oran aooepbab|e akemnaUve (ie. CO or Nox)A minimum nf12 

aampUngpnintawiUbouaed.with0aampUngpointaa|nngeanhnfthehwntnaveraea. 

The aeven-day oaUbraUnn dhft b*at muat bo oonduoted when the fao|ity ks nporaUng duhng norma| 

nporaUnn. The purpnae nf this b*at is tn verify that the inatrument uperaUnn is abab|n. Duhng the 

naUbraUnn dhft b*at poriod ynu muat deb*nnine Uhe magnKude ofthe zorn na|ibraUnn drift and the high-

|eve|oa|ibraUnndhftatleaatonneeaohday. Duhngthosbabi|Kyb*atsnoaduabnentanrna|ibrabnnamay 

bo made to the CEMS. |fpohndio auhnmaUo nrmanua| adjustmonts ane made tn the CEMS zero and 

high-|eve|caUbnaUnnaottinga.00nduottheCOhestimmediahe|ybefnretheaeadjuatmenta.nrnnnduotitin 

auohawaythaitheCDmaya|anbodehanninod. 

Th* oaUbraUnn dhftviU bo dehenninod ai the zero and high-leve| va|ue nfthe HQ CEMS. |nbmduoe tn th* 

CEMS dhe reforenne gasea, gas oeUa. nrnpUoa| 5kora (theao noed nnt be nertified)forthe zern and high 

naUbraUnngaaonnoontraUnnaanoprnvidedinTab|e1 

The HCL CEMS will bo ohaUenged throe non-nnnaenuUve Umea with zern, mid-leve|, and high-leve| 

nerUfied HCL gaaea (Tab|e 1). Tho cylindergaaea noed nnt bo EPA Prnkocn| 1 gaaea. The oa|ibraUnn 

gaaeawi|| bo injooted intn the aamp|eayahem aa o|nae tnthe aamp|ing prnbonudotaa pnaotioa| and wiU 

paaa thnough aU CEK4S nnmpononta uoed duhng nonna| mnnitnhng. The dUferenno bobween the 

inatrumentreaponaeandthoroforenoeva|ue(oortifiedgaa)wiUbona|ou|ahedaftereaohinjonbnnandthe 

reau|tingthroodifforenneawiUbeavenagedtndeherminotheCEaieaohmeaaurementpoint. 

3.1.8 SystannRespmnseT|nna 

|ntrodmmzemgasinto the analyzer. When the systemoutput hasatabilized (nmchangegreater than1 

pornent n[fuU aca|e for 30 aec), intrnduoe an upaoa|e oaUbraUnn gos and wait for a sbab|e va|ue. Rennrd 

thetime(upana|ereapnnaetime)requiredtnreaoh05pernentnfthe5na|atab|ova|uo. Next.reintrndune 

thozerngaaandwaitforaatab|ereadingboforerecordingthereaponaeUme(dnvvnaoa|nnaaponaetime). 

Repoai the entine prooedure thnee timea and dehermino the mean upana|e and dnwnana|e reapnnae 

timea. Thea|owernr|nngernfthebwnmeanaiatheayatemreaponaetime. 
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Ca|ibroUnn gaa rangea forthe reaponae Ume b*atane prnvided in Tab|e 1. |fusing a muki-onmponont 

The aonuraoy nf Uhe H[1 CEK4S ahaU bo deb*nninod by porfnnning either a re|aUve aoourany 

CnndunttheRAb*atwhUeUheafh*nb*dfaci|Kyisnperabngduhngnnrma|oporaUnn.nraaapoci5edinan 

Unleaa ndhorwise apooified in an app|kmb|o aubpad of the regulaUnna. 

medhndaformnistuno.nxygen.eto.maybonooeaaary. 

Comduct the RM teats in auoh away that they w0 yield resmho 

repreaenbativen[theemissonahnmdhoanurneandnanbonnn*lab*dtotheCEK4Sdata. |tkuprefenab|o 

to onnduntthe di|uent (ifappUoab|e).  mniature (ifnoeded). and poUutant meaaurementa aimukaneous|y. 

Howevor, di|uent and mniatuno measuremnnta thai are takon within an hour nf the poUutant 

measunamenta may bo uaed tn na|ou|ahe dry pnUutantnnnoenbaUnn and omiaaion nab*a. |n ondnrtn 

nnrne|ahe the CEMS and RM daia prnpor|y,  nohe the boginning and end nfeaoh RK4 teat porind nfeaoh 

run (ino|uding the oxaot time nfday) nn the CEK4S nhart nennrdinga nr other permanont rennnd ofnutpuL 

Fnr integraied aamp|ea make a aamp|e traverae nfai |eaat 21 minuhea, aampUng for an equa| time ai 

eaohtnaveraepnint. 

CnnduotaminknumnfninoaetsnfaUnooeaaaryRMb*atruna. 

NOTE: Mnre thannkmaetsnfRM teatsmaybopodonnmj.|fthisnpUnnisnhosmn.amaximumnfthmw 

a*tsoftheb*stnaaukamaybon*jemb*dan|ongasdhekota|numbornfb*atrnaukauaedtndehenninothe 

Cnnnkate the CEPWS and the RM testdata aa tn the bme and 

duraUnn by find deb*nnining hnm the CEMS 5na| nutput (the one uaod for repnrbng)  the inbagrahed 

avenage po||utantnonnenbaUon oremisainn nahe foreaoh pn||utant RM heat pohnd. Cnnaiderayahem 

reapons*time.ifimpnrtant.andnnn5rmthaithepairnfreau|tsanoonannnaiatentmniatune.temponaiure. 
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Calculaba dhe mean differenne bobweon the RM and CEK4S va|ues in the unita nfthe emisainn abandard, 

dhe abandard deviaUnn, dhe nnn5denne nnef5oient, and the rekaUve aoouraoyaonnrding tn the prnoedurea 

in Seobnn4.0. 

3.1.9.2 Dynann|oSp|k|ng 

Dynanio apiking nan bo uaed in Ueu nfdhe RokaUve Aoouraoy deb*nninaUnn aa an ahomnaUvo medhnd for 

dnoumenUng the aonuraoy, prenisinn, and biaa nfthe HQ CEMS. Figune 1 prnvidea an nvnrview nfthe 

dynamio apiking anangement. Cnnduot the dynamio apiking heatwhi|e the affoded faci|ity ia nponaUng 

duhngnnnna|nponaUnn. 

WhUedeHQCEMSisaampNng flue gas.HQotandard gas is intmdumed into theHQCEMSsample 

int*rhaoebyuaingamaaaflowoonbn||er(nrequiva|ontdevice). ThetargetnaUnnfaotua|Duegaatnthe 

HC|atandandgasis0:1.butmuatbokoptaiaminimumraUnnf1:1. ThoHQnnnnentraUnniaquantitab*d 

bytheHC|CE[WS.Oneminuheaveragedva|uea.inunitanfppmnnnnob*dtndrynoaaand796nxygen.ano 

nnUenhed. AUdaiaahnu|dboarnhived. 

An e|emont nfnpporbunity ahaU be uaed tn nabulab* the di|uUnn nfthe dynamkm||y apikod HC| n*h*nenoe 

gaa (reprosonta the aobua| HCL refenenno gas nnnnentraUnn). The e|ement nfnppndunity is an analyb*, 

whioh wnu|d nnnnaUy bo proaent in the Ouo gaa aiab*adynnnoenbaUnna. Examp|es nfproaponbve 

e|ementa nf npportunity wnu|d b* 02.  N0x,  S02. COu, nr mniatuno. Thia ana|yhe ia meaaunod. 

dnwnatreamnftheHCLCEMS.uainganerti5ednoforenneCEMS. 

|n additinn, a naUbrab*d Laminar Hnw E|ement (flow aa an n|ementcfnppndunKy) nan bo uaed aa a 

aoonndary indicaborforoaku|aUng the dynamkm||y apiked HQ oonnentraUnn (repreaonta the reforenne 

HQ nnnnenbaUnn). VVhi|e the Laminar Rnw Bement ia main|yforveh5ooUnn ofthe dynamio apiking 

ayahnmopenaUon.theuaenfOowaaane|ementnfnppnrtunitynanbouaedtnna|ou|ahethennnnentnaUnn 

n[theHQdynamioapiko. 

|n additinn, dho baaehne H[] nnnnonbaUnn (norma| HCL nnnoonbaUnn nfthe abaok effluentwithnut HCL 

apiNng)ahaUbodehenninod. The baae|ine HQnnnoentraUnn ks baaed upnnaaerieanf1O. nno-minuhe 

avenaged data pninhs. BaaeUno data muat be nnUenb*d immodiahe|y phnrto eaoh heat run. Thedaia 

pointsmuatinn|udetheHQnnnnontraUnn.e|ementnfnpportunityonnnentnation(a)andtheOnwrennrded 

bythe|aminarDnwe|nment. |tiarennmmendedthaiaaite-apeoi5catandandnponaUngprooeduna.forthe 

dynamioapikingexerniae.boprepanodanduaedaaguidanneforthedynamioapikingaoouraoyteat. 

3.2 HOVV00|REP0RT THERESULTSOFTHE1N[TIALPERFORMANCESPBC1F|CAT|ON TEST? 
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SummarizethonaaubanftheoaUbraUondhft.naUbraUnnennr, reaponseUme. abaUficabnn, andaoouraoy 

hesta in tabulan fnnn. |ndude aU daba aheots, nalculaUnns, and r000rda nf CEK4S meaaurementa 

noneaaarytnsubabanUab*theperfnrmannenfdheCE[WSandanyndhordeviceaormedhnds(o.g,medhnd 
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YnumustdemonatrahebhaiynurH[]CEMShasadequahapronisinn.aoouraoy.syab*mreaponaeUmeand 

daba nepnrbng oapabi|itiea tn dehennine ifynurfao|ity is in onmp|ianoo with HQ emissinn abandarda or 

nporaUng pennit Umita aa ap*oi5ed in appUoab|o regu|aUnna or ponnita. You wiU demnnatnahe this 

napacitybyahnwingthaiynurHQCEMSmeetathefoUnwingpodonnannenhheha. 

4.1.1 DataReoorderSoa|e 

The meaaurement range nfdhe HCL CEK4S, and dhe daba naonrderana|o. muat ennnmpaaa the exponb*d 

HCLonnnentraUnnaaaweUaadheappUoab|eemiaainnUmit. 

The daily zero and high-level oaUbraUnndriftku596nfthoinatrumentapan. Zero and high-level naUbrabnn 

naUbraUnn driftapooifioaUnn. The amnuntnfexoess zorn and hkJh-levo| dhft meaaured atthe 24-hour 

high- 

level naUbnaUnndrifta. 

4.1.3 |nsta|lathonandMaaauwennantLooat|on 

The inabaUaUnn roquh*menta and moaaunomont looaUnn nfthe HCL CEMS viU meet the aponifioaUnna 

nuUinedinaedinn3.1.1and3.1.2nfthiadnoument. 

4.1.4 Stra ifiod|onlest 

The abaUficaUnn in the sbaoknrduot aithe meaaunoment looaUnn, muat bo |eaathan nrequa| tn a 10 

porcentbohween the avenage onnnenbaUnn in dhe duotnrabaokand the nnnnentraUnn aiany pnint mnne 

than 1.0 meherfnnn the duotorataokwaU. Sentinn 4.2.2 prnvidea the equaUnn forna|ou|aUng the 

atraUficaUnnnftheabaoknrduot. 

The daUy zern and high-level dhft eaoh muat be leaa dhan 5% nf dhe instrument apan for aeven 

15 
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The mean dUforence bobween the CEMS and the referenoeva|uea. aiaUthroe b*atleveku. muotbo nn 

greater dhan596nfapan. SeoSenUnn4.2.3fortheequaUnnuaedtndeb*nninothenaUbraUnnennc 

Tho CEMS roapnnae Ume ahaU nnt exneed 2.0 min tn aohieve 05 poroent nfthe fina| abab|e va|ue. If 

uaing a muki-onmponontanalyzer dhe reapnnae Ume nan bo baaed nn anyanalyb* meaaured bydhe 

CEK4S. 

TheRAoftheCEK4Smustnotbogreabardhan2O%nfdhemeanvaluecfdhen*h*nannemeUhnd(RM)b*at 

daba, nr not groaher than 1096 hn henna nfthe emisainn abandard (ppmv, dry), nr have an abao|uhe 

dUferenne nf|eaa than 5 ppmv  bohween tho mean refonenoo va|uo ond the mean CEMS va|ue. See 

4.1.9 Dynmnn|oSp|k|ng 

Dynamicallyapikingmaybeused in lieunfarelativeaccuracy testaaameanatodocument theaccuraoy, 

prensinn.andbiaanftheHQCEMS. 

— Thennrre|aUnnnnefficient.r,muatbogneab*rthannrequa|tnO.0O 

SeeSenUnn4.2.8forequaUnnatndeb*nninotheUnoarnnrn*kaUnnnnefficienLthea|opoandtheinhernepL 

Ad a ninimum, the daba aet muat mootdhe onn*laUnn nnefficienL Ifthis is noi meL the dynamioapiking 

prnoedunomuatberepoahedunU|theonrrekaUnnnoeffioientohhehaiamet. |fthoHC|CEMShaamettho 

nnn*laUnn 000fficient roquiremenL butdoea nnt m*oteitherthe slnpe, orinhenceptnritnha. a bias exists 

andanorn*nUnnfaotnrmuatb*app|iedtotheHQCEPWSfordatano||eoUnn. TheequaUnnstndehennine 

thenon*nb*d va|uo ane prnvided in Snnbnn4.2.8.1. Theonrrentinn faotnrmuatbo app|ied tn the HQ 

CEMS nne-minuhe avenage daia unti|a nowdynaminapiking prnoedune indioahea theaponi5obiaa nn 

|ongerexiata. nr, a difforentnnrrentinn faotor(biaa) ia indioaied. 

4.2 VVHAT CALCULATIONS.BQUATIONS, ANDDATA4kNALYSES4kRENEEOED? 

16 
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4.2.1 Arithnnatic Mean 

— | 

where ~ 

_ 

n 	= 	Numbornfdabapoints 

4~ .2 Oa|ly UpscaleondZoroDMft 

CD =( R  - A /S )° 100 	 (Equat|on 2) 

where: 

CD 	= 	PernentnaUbraUnndrift (%). 

R 	= 	Rofonenoeva|uenfzennnrhigh|eve|naUbraUnngaaintrnduoedintnthe 
mnnitnhngayahem(ppmv). 

A 	= 	Antua|mnnitnrreaponaetnnaUbnaUnngaa(ppmv). 

S 	= 	Spannftheinatrument(ppmv). 

where: 

CE = PeroontnaUbraUnnennr(96). 

d=n = MeandUforennebohweenCEMSreaponaeandtheknnwnreforennegaa(ppmv). 

S 	= 	Spannfthemnnitor(ppmv). 
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4~ .4 MemnDifferonce 

| 
d~o — d, 	 (Equation4) 

o 

where: 

d~~ 	= 	ArithmeUomeannfdUforennea 

n 	= 	Numbornfdabaaets 

And 

d, o yi 	 (Equation5) 

4 	= 	Vaueaidabaaetx 

yi 	= 	Va|ueaidabaaety 

4.2.5 RebathneAuouraoy 

TheRAforthemnnUnraviUbonabulab*duaingtheleaatreathotivenfequaUnn0nrequaUnn7: 

RA 	= ( davm + CC ) 	 (Equat|on$) 

or 

RA 	= (( d=o + CC )/TMavm )
° 1OO 	 (Equat|on7) 

where: 

RA 	= Ro|aUveaonuraoy.eitherpornentnrppmvnr96aban|uhe. 

davm = ArithmeUo mean nfdUforennea bohween va|ue meaaunod by the inataUed CEMS and the 
reforennemethnd. 

CC 	= Cnn5dennenneMioient. 

UU, 
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TM ~,,= Averageva|uemeasuredby thereference testmethndmnnitors. 

4.2.$ ConfidenooCoeff|o|ent 

ThennnfidennennefficientviUbonabulab*duaingequaUnn8: 

where: 

CC 	= Cnn5dennennefficient. 

tO.975 = t-va|ue obbainod hnm Tab|e 2.1 in Porfnnnanne SponUioaUnn 2, 40 CFR Part 00 
AppondixB 

4.2.7 Standard Deviation (of Differonoos) 

Su 	= Sbandard deviaUnn of dUfnrenona measured bohween the inaba||ed CEMS and the 
n*h*rennemedhndsoa|oulab*duahngequaUnn8: 

z 	./z 

o 	 (Equat|on 9) 
~ ^ 

4.2.8 Dynann|oSp|k|ng 

Tndeb*nninothereforenneva|uenfHCLduhngadynamioapikingrun: 

~m 
HQ "u = | ~ ' post, *Cz/Gus /7use/ineHC/ 	(Equat|on1$) 

VVhere: 

Opp-pnat avm =averagereforennee|ementnfnpportunKyva|ueduhngheat(dnwnatreamnfapike) 

Opp-pre avm =averagen*h*rennee|ementnfnpportunityva|ueduhngb*at(upatreamnf apiko) 
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TM ~,,= Averageva|uemeasuredby thereference testmethndmnnitors. 

4.2.$ ConfidenooCoeff|o|ent 

ThennnfidennennefficientviUbonabulab*duaingequaUnn8: 

where: 

CC 	= Cnn5dennennefficient. 

tO.975 = t-va|ue obbainod hnm Tab|e 2.1 in Porfnnnanne SponUioaUnn 2, 40 CFR Part 00 
AppondixB 
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Ca|Gaa=HQnaUbraUnngaaonnnentraUnn 

Uangdabahnmeaohofthethreehestruna.porfnnnaUnoarnagresannnftheCEMSHQaverageva|uea 

^ 6 7 -, - 6 ' z 	 (Equathon11) 

where: 

b" 	= 	Theyinhernept 

Theinherneptisnabulab*daoonrdingtnthefo|lowingequaUnn: 

where: 

|" 
xi  

o ,/ 

_ |" 
7 — }i 

o,/ 

" 
(~ \' ~ /n ` 	̂ 	-`/' 

b 	, 	 (Equation13) 
(' 7 

)
' 

TheUnoarnnn*kaUnnnnef5oientisnabulab*daoonrdingtnthefo|lowingequaUnn. 
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z 

r z 
" 	" 

(c  3)2 	(r 	T)z 

// 	// 

4.2.8.1 Dynann|oSp|k|ng CorrootadVa|uos 

Ifthe HC| CEMS faiks tn meot boUh the slnpo and inhernept nriteha, the fo|lowing nnrn*nUnn faobor muat bo 

c C 	i--o 
-' 

VVhere: 

c (~ 	= nnrn*nb*dCEMSHCLnnnnentraUnn 

yi 	= CEMSreporbyjHCLnnnnentraUnn 

bo 	= dheinherneptnfthe|eaataquareaUnoarregreaainnUno 

b). Ifthe HQ CEMS fails to meet the slope miteria, but meeta the intercept criteria, the following 

cc )\ 
bi 

 -- 

n). IfdheH[10EK4ShaUstnmeetdhoint*rneptoriteha.butmeetathea|oponriteha.thefo|lowingnnrn*nUnn 

c 
~ )i 6 
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4~ .9 Straifioation 

The ndue ad eaoh traverae pnint aro Uhen nnmparod tn the average value hn aU aampUng ponta tn 

Ici  c,,, I* i00%  

where: 

S=pornentatraU5oaUnn 

Ci = nnnnentraUnnnrvelooityaiaampUngpoindi 

C°ve =averagennnnenbaUnnnrvelooityaiaUaampUngpninta 
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5.1 VVHAT QUALITY CONTROLKAEASURES4kREREQU|FkED? 

Ongoing quality control will inolude daUyoaUbraUnn dhft b*ats, quadedyoaUbraUnn ennraudUo (absn|uhe 

inn|uded in Prnoodune OD: C>ua|Ky Cnnbn| and {Jua|KyAaauranne Requirementafor Hydrnoh|ohoAnid 

5.2 VVHAT CALBRATION ANDSTANDAROIZATION PROCEDURESKAUST|PERFORKA? 

RefortnynurCEMSnwnor'amanua|andmanufaobunortndeb*nninowhainaUbraUnnandabandardizaUnn 

5.3 VVHAT P0LLUTION PREVENTION PROCEDURESKAUST|FOLLOW?[RESERVEO] 
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Table1. PerfonmanooSpooifioat|onTestCaUbrat|onGaaRangos 

a Annpynftheauppier'anerUfioahenfanalyaamuatboprnvidedforeaohgaacylindec CaUbraUnngaaea 

dnnntnoed tn bo Prnkoon| 1 gaaea. 

u IfnnnduntngthereaponaeUmeuaingamuki-onmpnnontanalyzer,thereapnnaeUmeb*atnanbobaaed 

nnanymeaauredana|yb*. 
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Figure 1. Dynamic Spiking Apparatus 
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